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CHAPTER 10
PLANT REMAINS FROM THE 1996 EXCAVATION
Naomi F. Miller
Twenty-four archaeobotanical samples from Chogha Bonut were submitted to the Museum Applied Science Cen-
ter for Archaeology (MASCA) Ethnobotanical Laboratory (tables 5–6) for analysis. The samples came from
Aceramic to Formative Susiana levels (8000–6000 B.C.), the earliest settlement in Susiana (Alizadeh 1997a, 1997b,
and pers. comm.).
SAMPLING AND FLOTATION
Samples were taken when dry-sieving in the field suggested charred remains would be recovered in at least moder-
ate quantities. The contents of fire pits were floated in their entirety. Up to one-fifth of large features and layers were
also taken, but soil volume was not recorded. Charred material was retrieved through manual flotation. Soil was
poured into 1 mm mesh and immersed in the water; then it was gently stirred. Floating material was collected with a
metal spoon. The soil remaining in the mesh (heavy fraction) was spread on newspaper to dry. Anything visible with a
magnifying glass that was burnt or looked like a seed was added to the sample (Alizadeh 1997b).
CHARACTER OF THE ASSEMBLAGE
During laboratory analysis in Philadelphia, it became clear that the samples lacked both small and large particles.
The only charred items that passed through a 1 mm mesh were a few broken fragments. Despite careful retrieval at-
tempts, it is possible that the most minute particles, including seeds, were not seen, and therefore missed, during flota-
tion; if excavation and sampling continue, it should be possible to check this. There were no items larger than 4.75
mm, either. As these are hard to miss with any flotation method, it is safe to conclude that none were preserved in the
samples examined.
Wood charcoal fragments of any size were scarce. Ordinarily, this suggests wood was unavailable as fuel. Tappeh
Ali Kosh, for example, had no wood charcoal (Helbaek 1969). Unlike Chogha Bonut, however, it did have thousands
of small seeds, probably from the main alternative fuel of southwestern Iran, animal dung (Miller 1996). The absence
of such tiny seeds at Chogha Bonut could mean animals ate no small-seeded plants, but it could just mean that the flo-
tation method discriminated against small items.
Most of the deposits had very low densities of material. This is particularly the case for the large “occupational de-
bris” samples from Layer 30 and Feature 34 (fig. 15). Even the smaller fire pit samples had little material, with the ex-
ception of Feature 26/Layer 32, which may represent in situ burning. It is unfortunately fairly common that hearths and
fire pits have few remains because they were probably swept and cleaned periodically in antiquity. Building collapse,
too, tends to have low density of remains because any charred trash remains are diluted by the melted mudbricks. Fi-
nally, a number of the deposits were relatively close to the modern surface, where periodic wetting and drying could
help destroy the delicate charred remains.
TAXA
The range of types of taxa recovered is relatively small (table 7). Most of the material comes from cereals, prima-
rily barley (Hordeum vulgare) and emmer wheat (Triticum dicoccum), but also einkorn (T. monococcum) and bread/
hard wheat (T. aestivum/durum). Lentil (Lens) seems to be part of the crop assemblage as well. In addition to the culti-
vated plants, seeds of several wild and weedy taxa were seen, notably leguminous types, grasses, and a few others.
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Table 5. Inventory of Flotation Samples from 1996 Excavation
__________________________________________________________________________________________________________
Sample no. Provenance Description Period__________________________________________________________________________________________________________
CB 1 L3 Occupational debris Aceramic
CB 2 L13 Occupational debris Aceramic
CB 3 F14 Living surface Aceramic
CB 4 L21 Occupational debris Aceramic
CB 5 L30 Occupational debris Aceramic
CB 6 F34 Living surface Aceramic
CB 7 F1/L4 Fire pit Aceramic
CB 8 F4/L7 Fire pit Aceramic
CB 9 F5/L8 Fire pit Aceramic
CB 10 F7 Living surface Aceramic
CB 11 F19/L22 Fire pit Aceramic
CB 12 F20/L23 Fire pit Aceramic
CB 13 F22/L24 Fire pit Aceramic
CB 14 F24/L25 Fire pit Aceramic
CB 15 F26/L32 Fire pit Aceramic
CB 16 L35 (D.T.) Ashy/organic layer Aceramic
CB 17 L37 (D.T.) Ashy/organic layer Aceramic
CB 18 S.T. el. 75.70 Fire pit Formative
CB 19 S.T. el. 75.70–75.60 Occupational debris Formative
CB 20 S.T. el. 75.60 Occupational debris Formative
CB 21 S.T. el. 73.30 Black ash deposit Aceramic
CB 22 Square M10 NA Aceramic
CB 23 Square M10 NA Aceramic
CB 24 Square M10 NA Aceramic
__________________________________________________________________________________________________________
CEREALS
Most of the cereals occur as fragments. For that reason, weights rather than counts are recorded. Due to the low
number of whole grains, it is not possible to calculate a reasonable weight per grain. Nevertheless, to get an idea of
relative numbers, a typical charred grain weighs about 0.01 gm or a bit less. No cereal rachis fragments were seen.
Barley
Barley is one of the two most important identified types, occurring in fifteen samples with total weight of just over
0.40 gm. A few of the grains appear to be twisted. Although sometimes grains of the two-row type (Hordeum vulgare
var. distichum) get distorted by charring, twistedness may also be an indication that six-row barley (H. vulgare var.
hexastichum) is present (see Helbaek 1969, p. 392). Ethnographic analogy suggests that in the areas where both wheat
and barley grow, barley is grown primarily as a fodder plant. First, barley straw is more nutritious than wheat straw.
Second, it tends to be more drought-tolerant than wheat, although six-row barley needs more water and is more likely
to be irrigated than the two-row type. And third, because the glume (husk) is fused to the grain by a layer of cells,
milling is more difficult. When barley is consumed by humans, it is frequently sprouted and made into beer.
Wheat
In contrast to barley, wheat tends to be preferred by humans for food. It is easier to process than barley, though
some wheats (emmer, einkorn) are not free-threshing. Nevertheless, compared to barley, people tend to be more will-
ing to risk losing some of the crop to drought or to expend the effort to irrigate it.
Emmer wheat (Triticum dicoccum) is the second important type in the Chogha Bonut assemblage, occurring in fif-
teen samples with a total weight of about 0.42 gm. Some of the emmer grains here are relatively long, and others are
not; few are whole and measurable. Emmer is perhaps the first domesticate, but it originated in the Levantine Corridor
(van Zeist 1986). It did not take long for it to travel along the Taurus-Zagros arc toward Tappeh Ali Kosh, where
wheat was present from the beginning and the most prominent cereal in the Mohammad Jaffar phase (Helbaek 1969).
The presence of wheat at Chogha Bonut in the Aceramic Susiana period shows that it had made its way from the Le-
vant even earlier than previously documented.
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Table 6. Miscellaneous Non-botanical Items
__________________________________________________________________________________________________________
Sample no. Provenance Description Item(s)__________________________________________________________________________________________________________
CB 2 L13 Occupational debris Charred dung, > 2 mm: present
CB 3 F14 Living surface Two red chert chips
CB 6 F34 Living surface Charred dung, > 2 mm: 0.35 gm
CB 9 F5/L8 Fire pit Chert chip
CB 11 F19/L22 Fire pit Fish vertebra
CB 22 Square M10 NA Red micro-blade
CB 23 Square M10 NA Indeterminate charred material
__________________________________________________________________________________________________________
Einkorn
 Einkorn (Triticum monococcum) is a minor component of the assemblage, and as might be the case for Tappeh
Ali Kosh (cf. Helbaek 1969, p. 403), it may not have been a crop in its own right, but a weedy contaminant.
There are a few grains that have tentatively been identified as hard wheat (Triticum durum). Unlike the grains des-
ignated as emmer, these grains are blunt at the distal end and widest at the base. They also tend to be shorter and
plumper than the emmer grains. Although the grains of hard wheat and bread wheat (Triticum aestivum) are not distin-
guishable on morphological grounds alone, bread wheat probably did not evolve until ca. 6000 B.C. (Zohary and Hopf
1993), so the grains here are probably a tetraploid hard wheat.
PULSES AND OTHER LEGUMES
Pulses are members of the pea or legume family (Fabaceae) cultivated for their large, edible seeds. It is not clear
that the Chogha Bonut legumes were cultivated because they are so small. A few seeds are probably lentil (Lens), but
they could be wild, with diameters of 1.8, 2.0, and 2.4 mm. Tappeh Ali Kosh also had a few lentils.
More numerous is a heterogeneous type that I have designated “Pisum/Vicia/Lathyrus” (pea/vetch/grasspea). The
seeds are fairly round and average 2.1 mm in diameter (n = 166, range 1.5–3.0 mm; fig. 42). These are small compared
to the peas at Çayönü (average > 4.0 mm; van Zeist and de Roller 1991/1992), and it is likely that they are from wild
plants. That they were intentionally collected, however, is likely because they predominate in F26/L32 (table 5, CB
15).
Prosopis (“shauk” in Arabic) is a non-pulse legume. Mostly it occurs in fragmentary form, so weight is recorded
in table 7. F24/L25 (table 5, CB 14) had two whole seeds which weighed 0.03 gm + fragments. It would have been
PLANT REMAINS FROM THE 1996 EXCAVATION
Figure 42. Pisum/Vicia /Lathyrus Diameter
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Table 7. Plant Remains from Chogha Bonut
__________________________________________________________________________________________________________
PROVENANCE L3 L13 L21 L30 L34 F1/L4 F4/L27 F5/L8 F7 F14 F19/L22 F20/L23
CB 1 2 4 5 6 7 8 9 10 3 11 12
Soil Volume (1iters) NA NA NA NA NA 4.6 1 5.2 58 NA 13 11
Seed (gm, >2mm) 0.13 0.28 — + 0.13 0.02 — — 0.03 0.78 0.06 0.02
Charcoal (gm, >2mm) — + — — — — — — — — + +
CEREAL
Hordeum (gm) 0.03 0.06 — + 0.05 — — — — 0.15 0.01 —
Triticum dicoccum (gm) 0.02 0.03 + — 0.02 — — — 0.01 0.18 0.02 0.01
T. monococcum (gm) + — — — 0.01 — — — — — + —
T. durum (gm) 0.03 0.04 — — — — — — — 0.01 — —
Triticum sp. (gm) 0.02 0.06 — — — + + + 0.02 0.25 0.05 —
Cereal (gm) 0.06 0.18 + + — 0.02 — — + 0.45 0.01 0.02
FABACEAE
Cf. Lens — — — — — — — — — — — —
Pisum/Vicia/Lathyrus — — — — — — 1 — — 1 — —
Prosopis (gm) — — — — 0.09 — — — — — — —
Pulse, indet. — + — — — — — — + — — —
WILD AND WEEDY
Cf. Liliaceae — — — — — — — — — — — —
Aegilops — — — — — — — — — — — —
Cf. Avena — — — — — — — — — — — —
Cf. Lolium — — — — — — — — — — — —
Poaceae 1 2 — — — — — — — — 1 —
Unknown — — — — — — — — — — — —
PROVENANCE F22/L24 F24/L25 F26/L32 L35 L37 S.T. S.T. S.T. S.T. M:10 M:10 M:10
CB 13 14 15 16 17 18 19 20 21 22 23 24
Soil Volume (1iters) 12 19 4.6 30 30 60 60 60 60 NA NA NA
Seed (gm, <2 mm) 0.02 0.18 0.56 0.07 0.02 + 0.02 0.02 0.08 0.07 0.06 0.03
Charcoal (gm, >2 mm) — — + — — — — — 0.01 — — —
CEREAL
Hordeum (gm) — 0.01 0.01 0.02 — — 0.01 + 0.02 0.01 0.02 +
Triticum dicoccum (gm) 0.01 — — 0.02 — — — 0.02 0.03 0.01 0.02 0.02
T. monococcum (gm) — + — — — — — — — — — —
T. durum (gm) — — — — — + — — — — — —
Triticum sp. (gm) — 0.02 — 0.02 0.02 — + — 0.04 0.03 — —
Cereal (gm) 0.03 0.04 0.02 0.04 0.01 0.01 + 0.02 0.06 — 0.04 0.01
FABACEAE
Cf. Lens — — 2 — — — — — — 1 — —
Pisum/Vicia/Lathyrus — 33 177 — — — — — — 3 — 4
Prosopis (gm) — 0.04 + — — — — — 0.01 — 0.02 —
Pulse, indet. — — — — — — — — — — — —
WILD AND WEEDY
Cf. Liliaceae — — — — — — — — — — — 1
Aegilops — — — 1 — — — — — — — —
Cf. Avena — — — — — — — — — — — 1
Cf. Lolium — — — — — — — — — — 1 —
Poaceae — — — — 1 — — — 1 — — —
Unknown — — 2 — — — — — — — — —
__________________________________________________________________________________________________________
NA = Information not available
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part of the natural vegetation in Susiana. Present in small numbers from the beginning of the sequence at Tappeh Ali
Kosh, Helbaek (1969) suggested Prosopis expanded with agricultural disturbance.
WILD AND WEEDY PLANTS
A few wild grasses (Poaceae) were seen: Aegilops (goat-face grass), cf. Avena (wild oat), Lolium (ryegrass), and
indeterminate grasses. Two seeds, possibly of the lily family (Liliaceae), resemble Ornithogalum (van Zeist and
Bakker-Heeres 1982, fig. 24:9), and there are a couple of unknown types.
INTERPRETATION
Chogha Bonut lies in an area that today is without trees, but that would naturally have steppe or savanna vegeta-
tion (cf. Zohary 1973). The site seems to be at about the 250 mm precipitation isohyet (British Naval Intelligence
1944, fig. 46), the borderline for successful rainfall agriculture in the Near East (i.e., for wheat and barley cultivation).
As Hole (1987, p. 91) points out, “In wet years, grains can be grown without irrigation on nearly every part of the
[Susiana] plain, but with even simple irrigation, agriculture success is greatly enhanced.” Precipitation increases from
southwest to northeast, and Chogha Bonut is at the northeastern edge of Susiana, which may explain why the early set-
tlers established the village there.
Several aspects of the plant remains are consistent with this picture. First, the near absence of wood charcoal
strongly suggests that wood did not grow nearby; recovery methods were quite adequate for the retrieval of wood char-
coal. A similar situation occurred at Tappeh Ali Kosh, where Helbaek (1969, p. 387) reports “no carbonized wood …
and bits and pieces of reed seem to indicate that the fuel was reed and stems of other herbaceous plants of the marshy
environ.” For a variety of reasons explained elsewhere, I think the fuel included animal (i.e., sheep or goat) dung at
Tappeh Ali Kosh (Miller 1996), but the source of Chogha Bonut’s fuel is not yet established.
If the assemblage recovered accurately reflects the range of charred material deposited in antiquity, we can con-
sider several explanations:
a. The seeds are remnants of dung fuel, and animals were fed barley, wheat, and large-seeded legumes. This
does not seem likely because even in areas where animals are thought to have been foddered with cultigens,
one usually encounters a wider range of types.
b. The seeds are remains of crop-processing debris (see Hillman 1984), thrown into a fire as trash. This is plau-
sible, but why, then, are there no fuel or rachis remains?
c. The seeds are remnants of accidentally burned food stores, dispersed in settlement trash. If this were the case,
there should be more trash in general, and other charred remains mixed in, as, for example, at Çayönü (van
Zeist and de Roller 1991/1992).
If the charred seed assemblage originated in dung fuel, we could begin to identify certain agricultural practices.
For example, if cultivated fodder was provided to the herds, we would expect to see relatively high proportions of bar-
ley relative to wheat (Miller 1997). If animals were sent out to graze on the steppe, as seems likely at Tappeh Ali Kosh
(Miller 1996), high proportions of wild and weedy seeds relative to cereals would be expected. If, as may be the case,
we are missing the small seeds, we cannot test these ideas.
POTENTIAL FOR FURTHER RESEARCH
Despite the disappointing recovery rate achieved to date, it would be well worth maintaining the sampling pro-
gram if excavation continues. To maximize the quantity of plant remains for effort expended, hearth and pits should all
be sampled (ca. 10–20 liters) as should ash deposits and other places where charred material is seen. Other occupa-
tional layers should be sampled as well, and 10 liter samples should be sufficient to determine if there are plant re-
mains.
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Some of the questions we can reasonably hope to answer with plant remains include:
1. What does the charred assemblage (seeds and wood) tell us about food, fodder, and the agro-pastoral
economy?
2. Does the assemblage change through time? The remains are still too scanty to tell, but with sufficient ma-
terial we can consider evidence for changes in land use practices through:
a. Proportions of crop plants
b. Introduction of new types
c. Introduction or spread of wild plants
d. Fuel types (possibly reflecting deforestation)
